INTRODUCTION {#sec1-1}
============

Laryngoscopy and endotracheal intubation are well known to cause tachycardia and hypertension due to rise in plasma concentration of catecholamine and may be associated with myocardial ischemia and arrhythmia.\[[@ref1][@ref2]\] Such hemodynamic responses may be attenuated by several methods, including administration of intravenous (I.V) opioids, vasodilators, local anesthetics, β blockers or by deepening anesthesia. α~2~ adrenergic agonists decrease sympathetic tone and preoperative use of clonidine has been shown to blunt the hemodynamic responses to noxious stimulation and to prevent the overall hemodynamic variability.\[[@ref3][@ref4]\] Dexmedetomidine is a highly selective α~2~ receptor agonist having eight times high affinity and α~2~ selectivity compared to clonidine and has a shorter duration of action than clonidine.\[[@ref5][@ref6]\] It provides anxiolysis, co-operative sedation and analgesia without respiratory depression.\[[@ref7]\] The mechanism of action of dexmedetomidine differs from clonidine as it possesses selective alpha~2~-adrenoceptor agonism, especially for the 2A subtype of this receptor, which causes it to be a much more effective sedative and analgesic agent than clonidine.\[[@ref5][@ref6]\]

The hemodynamic effects of dexmedetomidine result from peripheral and central mechanism. Alpha~2~-adrenoreceptor agonists show a biphasic, dose-dependent, blood pressure effect. At low doses the dominant action of α~2~-adrenoreceptor agonist activation is a reduction in sympathetic tone, mediated by a reduction of norepinephrine release at the neuroeffector junction, and an inhibition of neurotransmission in sympathetic nerves.\[[@ref8]\] The net effect of dexmedetomidine action is a significant reduction in circulating catecholamines with a slight decrease in blood pressure and a modest reduction in heart rate.\[[@ref9]\]

Myocardial ischemia might occur during the induction - intubation sequence in patients with coronary artery disease. Intraoperative ischemia has been associated with a high rate of perioperative myocardial infarction.\[[@ref10]\] The α2-adrenoreceptor agonists attenuate the stress response and therefore, potentially reduce cardiovascular complications. There are a large number of studies that evaluated dexmedetomidine as an adjunct to cardiac surgery.

Wijeysundera *et al*.,\[[@ref10]\] investigated the effects of α~2~ adrenoreceptor agonists, including dexmedetomidine, clonidine, and mivazerol, on perioperative cardiovascular complications and mortality in adults undergoing vascular and cardiac surgery. During cardiac and vascular surgery, α~2~-adrenoreceptor agonists reduced the number of ischemic episodes and were associated with a reduced risk of myocardial infarction and trend toward decreased mortality.

It simultaneously potentiates the effects of general anesthetic agents, reduces their dose requirements and attenuates sympathoadrenal responses to noxious stimuli encountered during anesthesia and surgery, thus providing improved hemodynamic, metabolic and hormonal stability.\[[@ref11]\] In paediatric population, it has been successfully used to reduce emergence agitation and opioid requirement without adverse hemodynamic effect and respiratory depression.\[[@ref12]\] Excellent intubating condition with stable hemodynamics has been achieved with dexmedetomidine during awake fibreoptic intubation.\[[@ref13][@ref14]\]

This prospective, randomized, double blinded study was planned to investigate the hemodynamic effects of intravenous dexmedetomidine used as anesthetic adjunct during induction of anesthesia. We hypothesized that, in combination with fentanyl 2 μg/kg, I.V dexmedetomidine administered prior to endotracheal intubation may attenuate the hemodynamic response to intubation without causing hemodynamic compromise.

MATERIALS AND METHODS {#sec1-2}
=====================

We studied 50 (ASA grade 1 and 2) patients undergoing major elective surgery \[[Table 1](#T1){ref-type="table"}\]. ASA grade 2 patients were selected among the properly treated hypertensive and ischemic heart disease patients controlled by drugs. The study was approved by the Ethics Committee of the Hospital and written informed consent was obtained from all patients. Patients taking any medication, with childbearing potential or with a known allergy were excluded. The patients were allocated randomly into 2 groups of 25 each to receive either dexmedetomidine 1 μg/kg dissolved in 10 ml normal saline (NS) (group 1) over 10 min or placebo- 10 ml NS (group 2) over 10 min before induction of anesthesia. Randomization was done using computer generated random numbers. Allocation concealment was ensured with sealed opaque envelope. The study was conducted in a double-blind fashion by the use of coded syringe. The study was conducted between January 2011 to June 2011.

###### 

The demographic profile of patients in both the groups
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After arrival of the patients to the operating room, multichannel monitor (electrocardiogram, oxygen saturation, non-invasive blood pressure) was attached and monitored continuously. Preoxygenation was started. All the patients received glycopyrrolate 0.2 mg I.V, ondansetron 4 mg I.V and fentanyl 2 μg/kg I.V. Either Dexmedetomidine (Group 1) or NS (Group 2) was administered over 10 min. HR, SBP, DBP and Ramsay sedation score were recorded at 1 min and 2 min after completion of administration of study drug. Ramsay sedation score was studied and level of sedation was assessed after 1 min, 2 min after administration of drug. Then induction was done with propofol 1% and dose requirement for loss of verbal contact was noted. Intubation was facilitated with vecuronium 0.1 mg/kg I.V. All the intubations were done by expert anaesthesiologist within 15 seconds. Anaesthesia was maintained with O2 and N~2~O 33%: 67% and isoflurane. HR, SBP, DBP were noted at 1 min, 2 min and 5 min after intubation. Isoflurane concentration was adjusted to maintain systolic blood pressure within 20% of preoperative values. After extubation no adverse effects were noted in both the groups.

RESULTS {#sec1-3}
=======

The demographic data in both groups was comparable, the mean age being 46.9 ± 11.8 years in Group 1, 47.4 ± 12.5 years in Group 2. The mean weights in both the groups were 52.55 ± 9.64 kg and 51.25 ± 9.69 kg, respectively. ASA grade were similar and mean duration of surgery was also comparable in both the groups 111.96 ± 18.17 min and 109.73 ± 21.29 min in Group 1 and Group 2 respectively and found to be statistically non significant. (*P* \> 0.05) \[[Table 1](#T1){ref-type="table"}\].

Mean heart rate \[[Table 2](#T2){ref-type="table"}\] increased in group 1compared to Group 2 up to 1 and 2 min after administration of dexmedetomidine but it was not statistically significant (85.1 ± 16.12 in Group 1 vs. 89.9 ± 9.96 in Group 2 after 1 min and 82.4 ± 14.57 in Group 1 vs. 88.7 ± 9.9 in Group 2 after 2 min). But after 1, 2, 3 and 5 min of intubation the increase of mean heart rate was significantly less (*P* \< 0.05) in Group 1 (110 ± 16.75 in Group 1 vs. 122.8 ± 11.4 in Group 2, 101 ± 13.96 in Group 1 vs. 114 ± 7.9 in Group 2, 97.6 ± 14.75 in Group 1 vs. 106.6 ± 10.03 in Group 2, 88.6 ± 10.76 in Group 1 vs. 98.6 ± 14.07 in Group 2 at 1, 2, 3, 5 min respectively after intubation) \[[Figure 1](#F1){ref-type="fig"}\].

###### 

Heart rate (beats per minute) in two groups at different point of time and its statistical significance
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Mean systolic blood pressure \[[Table 3](#T3){ref-type="table"}\] was 136.4 ± 17.68 mm Hg in Group 1 and 127.7 ± 5.68 mm Hg in Group 2 after 1 min and 130.3 ± 18.44 mm Hg in Group 1 and 127.8 ± 9.71 mm Hg in Group 2 after 2 min of administration of dexmedetomidine. Mean diastolic blood pressure \[[Table 4](#T4){ref-type="table"}\] was 87.9 ± 11.74 mm Hg in Group 1 and 80.06 ± 3.06 mm Hg in Group 2 after 1 min and 83.0 ± 11.91 mm Hg in Group 1 and 82.2 ± 4.11 mm Hg in Group 2 after 2 min of administration of dexmedetomidine.

###### 

Systolic blood pressure (mm hg) in two groups at different point of time and its statistical significance
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###### 

Diastolic blood pressure (mm hg) in two groups at different point of time and its statistical significance
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Differences of both, mean systolic and diastolic blood pressure at 2 min after administration of dexmedetomidine was not statistically significant (*P* \> 0.05) as opposed to 1 min which was statistically significant (*P* value 0.01 for systolic and 0.003 for diastolic blood pressure).

Mean systolic blood pressure after 1, 2, 3, 5 min after intubation were 139.9 ± 18.67 mm Hg in Group 1 vs. 150.8 ± 11.21 mm Hg in Group 2, 133.8 ± 16.69 mm Hg in Group 1 vs. 145.2 ± 10.03 mm Hg in Group 2, 122.6 ± 19.06 mm Hg in Group 1 vs. 136.3 ± 8.95 mm Hg in Group 2, 113.2 ± 19.84 mm Hg in Group 1 vs. 130.0 ± 9.22 mm Hg in Group 2, respectively. Mean diastolic blood pressure after 1, 2, 3, 5 min after intubation were 82.0 ± 6.24 mm Hg in Group 1 vs. 94.1 ± 8.82 mm Hg in Group 2, 81.0 ± 4.8 mm Hg in Group 1 vs. 87.6 ± 4.68 mm Hg in Group 2, 76.3 ± 9.11 mm Hg in Group 1 vs. 83.3 ± 4.04 mm Hg in Group 2, 71.06 ± 12.07 mm Hg in Group 1 vs. 81.1 ± 2.87 mm Hg in Group 2, respectively.

So after 1 min, 2 min, 3 min and 5 min of intubation the rise of both mean SBP and DBP was significantly less in Group 1 (*P* \< 0.05) \[Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}\].
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Mean induction dose of propofol \[[Table 5](#T5){ref-type="table"}\] was much less in group 1 (55 ± 7.31 mg in Group 1 vs. 95 ± 7.43 mg in Group 2) which was statistically highly significant (*P* \< 0.001) following pre-medication with dexmedetomidine as compared to control group \[[Figure 4](#F4){ref-type="fig"}\].

###### 

Propofol requirement and its statistical significance
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Ramsay sedation score \[[Table 6](#T6){ref-type="table"}\] was applied and sedation level was studied in both the groups \[[Table 7](#T7){ref-type="table"}\]. In Group 1 mean sedation score (2.8 ± 0.41 after 1 min, 2.73 ± 0.45 after 2 min of drug) was more as compared to Group 2 (1.5 ± 0.51 after 1 min, 1.125 ± 0.34 after 2 min of drug) and which was statistically significant (*P* \< 0.05) \[[Figure 5](#F5){ref-type="fig"}\].

###### 

Ramsay sedation score
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###### 

Sedation score and its statistical significance
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DISCUSSION {#sec1-4}
==========

Tracheal intubation is associated with increase in arterial pressure, heart rate and plasma catecholamine concentrations. Opioids, adrenergic blocking agents, vasodilating agents and local anesthetics have been used to attenuate the hemodynamic effects of endotracheal intubation. In the present study, pretreatment with α~2~-adrenergic agonist dexmedetomidine 1ug/kg attenuated, but did not totally abolish the cardiovascular and catecholamine surge responses to tracheal intubation after induction of anesthesia. After administration of dexmedetomidine before intubation there was a fall in mean heart rate compared to control group, which was not statistically significant (*P* value 0.28 and 0.07 after 1 and 2 min respectively). Varshali M Kenya *et al*.,\[[@ref15]\] also observed bradycardia in their study with dexmedetomidine and no fall in blood pressure. In our study, both systolic and diastolic blood pressure increased after 1 and 2 min of administration of dexmedetomidine compared to control group and the increase was statistically significant at 1 min (*P* value 0.01 for systolic and 0.003 for diastolic blood pressure). Similar increase in blood pressure was observed by Bloor *et al*.\[[@ref8]\]

In our present study, the rise in mean heart rate, systolic blood pressure and diastolic blood pressure after intubation at 1, 2, 3 and 5 min was significantly less in dexmedetomidine group compared to control group. In both the groups, the systolic and diastolic blood pressure increased after intubation compared to baseline but in the dexmedetomidine group (Group 1) pressure came to baseline or below baseline after 3 min of intubation. Mean heart rate also increased in both the groups compared to baseline but in Group 1 it came to baseline at 5 min.

Scheinin *et al*.,\[[@ref16]\] also observed that dexmedetomidine attenuated the cardiovascular responses to laryngoscopy and tracheal intubation. In their study, they measured catecholamine concentration and found that the concentration of noradrenaline in mixed venous plasma was smaller in the dexmedetomidine group during all phases of induction. Ferdi Menda *et al*.,\[[@ref17]\] concluded that dexmedetomidine effectively blunts the hemodynamic response to endotracheal intubation in patients undergoing myocardial re-vascularization and can be safely used at induction of general anesthesia in combination with fentanyl even among patients receiving beta blockers.

Sağıroğlu *et al*.,\[[@ref18]\] conducted a study with different doses of dexmedetomidine and found that to control hemodynamic responses to tracheal intubation, dexmedetomidine 1 μg/kg is more effective than dexmedetomidine 0.5 μg/kg without any side effect.

So we conducted the study with dose of 1 μg/.kg of dexmedetomidine.

In our study, we observed that requirement of propofol was significantly (*P* \< 0.0001) less in dexmedetomidine group than in control group as was found by Scheinin and co-workers regarding requirement of thiopentone.\[[@ref16]\]

Many other authors have used single dose dexmedetomidine prior to induction and have achieved suppression of hemodynamic responses during laryngoscopy and intubation and also have noticed reduction of anesthetic requirement.\[[@ref16][@ref18]\] Stress response to extubation is equally suppressed by dexmedetomidine given prior to reversal.\[[@ref19][@ref20]\]

Even with other routes of administration e.g., intranasal dexmedetomidine has produced good sedation, anxiolysis and stable hemodynamics.\[[@ref21]\]

Sedation was significantly more in dexmedetomidine group at 1 min and 2 min after infusion of the drug but SpO~2~ was not affected. Sağıroğlu A *et al*.,\[[@ref18]\] also found no respiratory depression or decrease in SpO~2~ with similar dose of dexmedetomidine. In another study, in which the infusion of opioid and α~2~ adrenergic agonists were compared, it was concluded that dexmedetomidine doesn't cause significant respiratory depression and it decreases the risk of apnea.\[[@ref22]\]

The major limitations of our study being a single center study was that it was not feasible to validate our conclusion as the sample size was small (*n* = 25). Though we found that propofol requirement was much less in the dexmedetomidine group but depth of anaesthesia was not substantiated by bispectral index monitoring.\[[@ref23]\] Hemodynamic stability offered by dexmedetomidine would have been better established by measuring plasma catecholamine level which was not practically feasible in our institute. Future study on larger number of patients could strongly prove the hypothesis.
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